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~ Serial Wo, 19-016-7-22

SPECITICATIONS
PART T
STATEMENT OF WORK

SW-1., DESCRIPTION OF WORK. - a. Work to be done. ~ The work con-
sista of furnishing all plent, lebor, and materials, and performing all
~ work, design, manufacture, and delivery, f.c.b. railrced cars at Hart-
~ ford, Connecticut, or f.o.b. trucks at the project mite, of equipment
for the pumping station; in strict accordance with these specifications

and schedules and drawings forming parts thereof for KEEVEY 1ANE PUMPING
- STATION EQUIPMENT 'BARTFORD, CONNECTICUT.

b, Location. ~ The site of the wor!’ ig in the C‘i‘c.,f of
Hartford, Connecticut. ,

[ Appropriation, 21X3113 ~ FLOOD. CONTROL, GENERAL.

d. Authority. - The work provided for herein is authorized
by the Flood Control Act of 28 June 1938 {(Public No, 761, 75tk Congress,
3rd Session} as medified by the Flood Control Act of 18 August 1941
{(Public No. 228, T77th Congress, let Session) and the Flood Control
Act of 22 Decewber 194k (Public No, 534, 78th Congress, 2nd Session),
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PART II
GENERAL CONDITIONS

GC-1. SCOPE OF WORK. -~ The work to be performed under this cons
tract consists of furnishing all plant, labor and materials, and perform-
ing all work required by Article I of the contract, in strict accord-
ance with the specifications and drawings, all of which are made a part
hereof, The equipment furnished shall be complete, with all parts in
“good working order, of good material, and with accurate workmanship,
skillfully fitted, and properly conrected end put together. All work,
materials, and services not expressly called for in the specifications
or shown on the drawings, but which are necessary for complete and proper
operation of the equipment, shall be perforwsed and furnished by the
Contractor at no increase in cost to the Government. ‘

GC~2. FPROTECTION OF MATERJALS AND WORK., - The Contractor shall at

all times take care to protect and preserve sll materials, supplies and
equipment of every description (including property which way be Government- :
furnished or owned) end all work performed. All resscnable requests of :
the Contracting Offlcer to enclose or speclally protect such property ;
shall be complied with., If, as determined by the Contracting Officer,
‘materials, equipment, supplies and work performed are not adequately pro-
tected by the Contrector, such property may be protected by the Govern-
ment and the cost thereof way be charged tq the Contractor or deducted
from any payments due to him, Any wmaschinery, raterials, and articles

in comp.ete or incomplete state, for which partial or complete payment
has been made prior to delivery, shall be adequately protected by the
Contractor from lose and from corrosion and any and all other forms of
damage. ~
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PART ITI
SPECIAL CGNDITIONS

5C-1. COMMENCEMENT, PROSECUTION AND COMPLETION. - a. The Contractor
will be required Lo commence work under This contract within fifteen (15)
- calendar days after the date of receipt by him ef netice to proceed, to
-prosecute sald work with faithfulness and energy, and e deliver the
entire work ready for use f.o.b. railroad cars at Hartford, Comnecticut

or f.0.by trucks at the project site not later then four hundred and

fifty (ij50) calendar days after the date of receipt by him of notice to
proceed.,

b. Other agencies will unload the equipment from the carrier
at Hart{~rd, Connecticut, transport it to the site, and install it. Metal
items to be embedded in the concrete, together with the necessary tem-
plates, shall be shipped in advance of the delivery of the equipment on
the work, as directed by the Contracting Officer.

SC-2. QUABTITIES. - "Within the limit of available funds the Con-
tractor will Be required to comnlete the work specified herein in ac-
cordance with the contract and at the contract price or prices.

Ttem Wo. Quantities - Unit B :‘pescription of Ttem
1 3 each 36-Tnch Pump end Piéing
2 1 ' .each_ lé-inch Pump and Piping‘ '
3 3 each Gasoline Fngine
L 3 each RightnAngle Gear Unit for 36-Inch Pﬁmp
5 1 ~ each Right;Aﬁgle Gear Unit for 16-Inch Pump
& 1 | each Diesel Engine

SC-3., PAYNENTS. - a. BEighty (80) per cent of the avplicable unit
or lump sum Price will bE paid upon delivery of each piece of equipment .
at Hart“ord, Connecticut, and receipt of all required drawings pertain-
ing to such equipment, uogethcr thh oroperly exscuted invoilces.

~ bs When the terms of the contract have been fully complied
with, ar &1l the equipment has beén installed, tested, and accepted by
the Cont...cting Officer, final oaJment will be made of the balance due
under the conLracta

‘ ce. In the event that field tests and trials have not been
made within one yoar after the delivery time specified in the contract
or within one year after the actual dellvery ‘date, whichever is later,
the Contractor shall receive final payment., The performance bond will
be kent in effect until such time as conditions »ernit the final testing
and acceptance of the equipment. '
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*eer, tﬁb 1t9ms.of work ‘for whxch oayment_w- 1 e made 1 :
‘tothose listed and enumerated i the contract, | The uwiit oiices or 1umn
~sum price or prlces ‘stated in the. contract will be- used?ﬂn detenm1n1ng
‘pthe amount 0. e paid and shall conqtitute full and flnal OOmpensation

Flle Vo.;lﬁ -

v

”'xsheeﬁdeQ'

f&ﬂiﬁnd}Jg'

b, Ten (10) sets of contract draw1ngs, maps and specifloa-
1"%3 furnlahsd the_contractor without charge.; ﬂdd1L1ona1 draw~

: assembly and’ detallldraw1ngs 1ﬁﬂdupllcate to deﬂons%rate fally
_;that the equipment, to be ‘furnished under the’ contrgct will conform to the
proV151ons and ;ntent of these speclilcat:ons.f In the event that the

. ‘ _ uatlsfactony by

'{'the Contractlng Offlcer and are aonrored by hln. After avproval, the

Contraobor shall furnlsh ‘the: Contractlng Officer. smx orints of -each ap-
- 'E hiorlnt submltfed for agvroval shall have, ln the

. i pw@mlof
; raw1n¢s by the Contractlng Offlcer ‘shall not relisvi ntractor of © .17
;full respon310111ty for the corredt. flbtlng of nearts’ and“satlsfactory ‘ =
assemoly. The. Contractor shall furnlsh in: sextupllcaue, complﬂte in-
structions for.the nroper operation and malntenance of the equlpment 1n—f
udlng the‘nron@r luoricants to_be used based on. the fact that the
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, b. Eraction draw1ngq. - Before dellvery of the equlpmﬁnt
 the. gontractor gnall Lurnish: the Coptractlng Officer six prints of erec-
: tlon drawings. “JdLGatlﬁg the - relatlonbhnp of all match marks painted or

‘ }stan@ed on tho S“VGT&l narts.

sc-é PACFI"G ﬁND SHIPPING. - a. All pafﬁé likely to be lost or
damaged in shipment shallk be adequa+_1y boxed, or crated, and each box
or crate shall be marked to shew the parts contained therein, 41l ex-
posed finished surfaces “oh’ large parts shall have’ wooden pads bolted on,
“or shall: be otherwise properlJ nrotocted. The Contractor shall provide
2ll lumber, bolts, etc., neceusary _or pr0per nrotectlon.

b‘ As ‘5001 &8 esch sthment 1s maﬁe, thse . Qontractor shall
furnish to7the Contracting Officer shipping notices on which shall be
shown, - in addition to the usual: data; & description of the article fur-
nished and the item nusiter of the. contract scheduld o which the article
apnlles; also the shlpnlng welght of each item. ol

“sc- 7 MARKING. ~-.All parfs of the equlpment shall be merked and
. match marked for 1dent1flcatlon and to facilitats fze}d assembly
" 56~ 8 J“IFHEVG. - The Contractor. SHall welgh all cpmpleted parts
and adcessorics on mcourate seales, and the complete list of all such
net weights, - exelusive'.of boxeS, crates, or skids, shall be furnished -
the Contracting Officer.. 'The net weight of each of the- larger pleces”
shall also.be nalnted on tqe piece- or stated on' a tag securely attached
thereto.. : : ‘
3C0-9. MA‘UFACTURER'& NAME bLATE.'— The GOntractor ahall attacb a'*»
small brass name ulate on thé principal parts of" each unit, p1v1ng the”
manufgcturer' s name and a&dress, serlal number and the pr1n01pal ratlng
- data of the pqulﬁment.ﬁ.-- - : : - ‘ :

3C- 10. aPEC?TOF. < The work will be 1nspected ;n accerdance w1th
Article ), of: HET"ZEEF?Ebt by inspectors appointed by the Contracting
Of ficer. The 1ﬂsnec+ors will fake a rigid inspection of all materials = -
and work doné, and any material or workmanship: found to be defectlve or-
not in accordance with the drawings gnd specifications will be rejected
and shall be replaced by S&tle&OtO“y uaferlal or workmanship without
charge to the government. The presence of the insYector will not relieve
the Contractor of sny responsibility for the proper executlon of - the... '
work. The acceptdnce of any miterial or finished membef by an 1nspect0r
shall not prevent subsequent rejection 1P suck meterial or.member is
later found to Da deiectlve. :

SC-11. STAVDARD TEST AN QUALTTY. - a. All materials, supplies,
and parts and assembiles thereof, enterlng into, the equlpment to be fur-

nished under these specifications, shall be tested, as gpeecified or other-

wise required, in conformity with the best moﬂern approved methods for
the particular typé and class of work. Four copies .of material- test
~ reports shall be furnlshed'to the Contraculng Officer by the Contractor..
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: ' b.' Unless waived in writing by the Contracting Officer, &ll - _
tests and trials shell be made in the presdence of an inspector appointed”*'”“”'
by the Centracting Officer. When.the presence of the inspector is so

”'waived, -sworn Btatements, In quadruplicate, of the tests made and the R
ﬁresults thereof, ehall be furniehed to the Contracting Officer by the: .
'“Contrector. - . , RS R

o _ The costs of all ehop teste and; “iel? shell be borne by e
'._the Centrector and shell be 1neluded in the contr ct_price. : 3,_-‘

. 4. All mnteriale, perts, and equipment ghall be of the
-higheet grade, free from defects and’ imperfections, of recent manu-
~. facture, and unused. Workmanship ‘#hall be of: the- highest grade and in.
accordance with the best modern standard prectice. '

.8C-12, ST%NDARD STOCK.ARTICIES - All e o eupplies, ‘and: o
articles not menufactured by the” Contrector 8ha 3-the ‘products of
recognized reputable menufaoturers. “The - productl of firms other- ‘than
those specified herein will be aceepted when 1% ie proved to-the satin-

. * faction of the Contracting Officer: that they are equal in strength;-
. .durability, usefulness, and convenience for the purpose intended.

N SG 15. SERVICE GF ERECTIONéENGINEER L By The tnstellation of

- ‘the equipment is not included'in*thia contract,*
-other agercles, However, the - Centractor sha.l1

yritten notice by the Contracting Officer, ‘the’ :

'erection engineer to _supervise and direct. the erection and inetallation.

- of. this equipment. The: services of, the erection engineer will be paid .

. for by the Government at an allowande of twenty-five dollars ($25,00)

' :,.per calendar day from the time of departure from, to the time of return -
 to, his home station, provided the travel tiwe shell not‘expeed_two

calendar days; euch allowance to cov v galary
‘penses of the ‘erection engineer and any other.c
furniahing of the service. . No. peyment will Ye: : . §
the erection engineer in conneotion with alterations to any of the -
'equipment occasioned by failure of such equipment to comply with the
requirements of the. specifications. '

b, The erection and installation of: the equipment by other
_}agencies ghall in . no: way relieve the Contractor: of sole responsibility
Tor the equipment . meeting all the requirements of. theee Bpecifioatione
and fulfilling all the Contrector g guaranties. 3*f-* :

c. pon completion of the inetallation of the equipment, o
tne Contractor shell submit a written statement to’ the Contracting
Officer certifying that the equipment has. been or has not been inst&lled

E properly.

, sc 1k, coumcmu”s GUARANTY-
, ,equipment furniehed under -this con
_ the date of final acceptance there" -
and workmanehip. . Upon. receipt of notice from % . : nre -
of. any . part of the. guaranteed equipment during: the<guarantee period, the
affected part or parts shall be replaced promptly with new: parte by and
at the expense of the Contractor,,* .




. 50~15. RIGHT TO OPERATE EQUIPKENT. - The. Government shall have
the riszht to opérate any and all apparatus as soen as, and as long as
it is in operating condition, whether or not such apparatus has béen
accented as complete and satisfactory, except that this shall not be
construed to permit operation of any apparatus which may be materially
damag@ﬂ by such operation before any required alterations or repairs
have been made. AllL: repairs or alterations required of the Contractor
shall be made by the Contractor at such times ms directed by the Con-
tracting Officer. The repairs or alterations shall be mede in such a
uanaer “hat will cause the minimum of - 1nterrupt10n in the use of the
apparatus by the Government.

§C-16, PERFORNANCE BOWD. - The Gontractor shall furnish a per-
formance bond With good and sufficient surety or sureties acceptable
to the Goverament in connection with: the performence of the work under
this agreement on U, S, Standard Form No. 25 or U, S, Standard FPorm
Hos 25-B.  The penal sum of such performance bond will be 50 per cent of
the contract srice. This bond will be dated as of the sdme date as the
contract and shall be furnished by the Contractor to the Govermment at
the time the contract is executed. '

3G~17. LIQUIDATZD .DAKAGES. - In case of failure on the part of the
Conliractor to make dbllveny of the equipment within the time fixed in
the contract or any extensions thereof; the Contractor shall pay the

Gove inwent, as ligquidated damages, the sum of twenty-flve dollars ($25.00),

ner payment ltem, for eaoh calendar day of delay in meking delivery of
the oqulvmﬁnt. - - .
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ART IV
TECHNICAL PROVISIONS

SECTION I. FPUMES AND PIPING (Items 1 and 2)

TP1-1. WORK INCIUDED. - a, Under Item 1 the Contractor shali -furrnish
three 36-inch vertical, mixed-flow, volute-type pumps. Under Item 2 the
Cont¥actor shall furnigh one 16-inch vertical, mixed-flow, volute-type
pump, The pumps shell be furnished complete with all intermediate shaft-
ing, couplings; bearings, inlet and diecharge piping, gate- valves, and
check valves, o

b. The 36-ipch pumps will be connected through the right
angle gear units furnished under Ttem b4 (see Paragraph TP3-1), to the’
gasoline engines furnished under Item 3 (eee Paragraph TP2-1). The
pumps will be 1nstalled as'shown on the drawings by other agenciles.

: c. The 16~inch pump will be connected through the right.
angle gear unit furnished under Item 5 (see Paragraph TP3-1) to the
.diesel engine furnished under Item 6 (see Paragraph TPh-1). The pump
will be installed as slhown on the drawigga'py‘dther agencies,

TP1-2. DESCRIPTION OF PUMPS. - 8. ‘The pumps shall be vertical,
mixed-flow pumps of the bottompsuotion, horizontal-discharge, volute type,
designed for handling gewage and storm water. Pumps of the axial flow:
type will not dbe accepted o

b. The pumps ghall operate amoothly and guietly, and without
excessive vibration or cavitation. A1l parts shall be so designed and
proporticned as to have ample strength, gtablility, and stiffness. ZEach _
pump shall be of late design and a current model, standard with the manu-
facturer, and shall he the product of a reliable menufacturer who can o
show at least. 5 years of experilence in the manufacture of pumps of the
type specified and for similar duty.

TP1-3. OPERATING CONDITIONS., - The pumps shall be capable of satie-
factory operaticn, and shall meet all the requirements of these specifi~
cations 'ader the following operating conditions-

Minimum lov vater elevation 7.0 = feet M.S.L.
.Elevation of pump room floor -1.7% = feet M.S.L.
Elevation bottom of suction conduit -2,0 a feet M.S.L.

TP1-4. -CAPACITY. -~ a. The 36-inch pumps shall each deliver not lesa
then hﬁ,OOO g.p.1. 8t & total head of 5.feet and not less than 25,000
g.p.m. at a total head of 3C feet. .The characteristics of each pump
shall be such that the power required to operate them betwsen zero head
and s total head of 30 feet shall not exceed the rated horsepower of
_the engine as defined in Paragraph TP2—5 8.
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" & gpecial alloy cast drbn . containing not less tﬁﬁp 1~1/2 per cent nickel =
and baving a tensilé. strength of mot less tHAR KO0, 000 pounds per squars .
inch. The impellers .8hall be finished all over to-a smooth surface and §
shall be statically and dynamicslly belanced. The impellers shall be
gecurely locked to the shaft in such & menner that damage to the pump i
will be prevented, in .case the direction of rotation should become re- " -
versed. The impeilers shail have openings of & sufficlent size to pass '
spheres 6 inches in diameter for the 36 inoh pumpﬂ and 4 inches in gla-
meter for the .16-inch pump. : :

TP1-7. WEARING RINGS. - Bronze wearing rings shall be prOV1ded both
on the impeller and the casing. The rings shall be machined and con-
structed to wminimize the leakage through them end shall be designed for
* easy removal and replacemﬁnt. The design and position of the: wearing

‘rings shall be such that wedging of solids flowing along with the. water
wili be avoided.

, TPlJB PUMP SHAFTS.-~ a. Each pump shaft shall be forged of high-
grades, o sen-heartn Ste6l thoroughly armealed and acourately machined to 1
finished dimensions. They shall be of ample size to trensmit the loads
without whip, vibration, or undue deflection at all apeeds from zero to. Do
maximum, The first critical speed of th@ pump rotor, consistlng of the - o
shaft, impeller, and couplings, shall be nbt le-s than 150 per cent of s
the normsl running apeed.. -

'b. The portion of the shaft within the pump comtng in- con~
tact with water shall be protected by & removable bronze sleeve extend-
. ing through the stuffing box, A This sleeve shall be seourely fagtened
. to the shaft so that it will not be loosened by either forward or reverse
rotation of the pump, The dbronze. sleeves shall be properly machined '
and ground to finished dimensions, - :

. TP1-G.  STUFFING BOX AND GIAND. - Leakage along the pump shafﬁ'ghall

' be prevented by means of an approved stuffing box and ‘gland; designed to
take sufficlent packing to insure tight Joints without undue pressurs on
the shaft, The stuffing box shall be provided with a bronze lantern ring
to furnish lubrication and ‘seal with grease. The packing gland shall be
of bronze of the split type to allow removel without disturbing any ‘_
other parts of the pump., The gland bolte shall be of the swing type '
made of bronze with bronze nuts, \

TP1~10, BEARINGS - The pump bearings shall be: two' in number anq shallw
be of the antl—friction, gresge lubricated type. The bearings shall be -
designea for heavy duty continuous.service and shall be of ample. capa- '
city to carry the load. . Bearlngs shall be of the radial ball or roller -
besring type and each ball bearing shall be prOV1ded with at least o,
rows of balls.  The thrust bearing shall be a combined radial and thqust
bearing &.d shall be capable of carrying, without undue stress in any of
its parts, the welght of .21l rotaling parts and the maximum unbalanced .

_ hydraulic thrust of the pump., The bearings shall be mounted in the main .
frame and shall be readily removable.. The bearings shall be designed to :
operate under all conditions of operation that. mey be expected, including ST

the fleoding of the pump room, and shall include a reservoir for 2& hours'
supply of lubricant.
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DPer. square inch cold water workmg pressure. ';_;'The ‘body and disc shall ‘be
fitted with bronze. seat rings, Einge pina’ "and hingé pin dushingse shall
bs of & corrosion ygsisting alloy. - The. bod.a&-g g1l have smooth flow lines
without recesses | %’the net area of the: wa‘eérwéy through the check valve
shall not be less & ‘the net area: of the pipe line in which it is ine

stalled. The 16-inch check valve shall be flanged both ends. The 36-inch

check valves shall be fla.nged on the 1rlet end end provided with a ‘spigot
on the discharge end, .All valve flangss ghall bo drilled in accordance

with the 125-pound American Standard and. an spiso‘cs shall conform 1;0 the

American Water Worka Standard.

TP1.13, INLET AND BISCHARGE PI?PING. - 'I’he lnlet and a:lscharge piping gy

shall be Clase "A™ Americen water Works: Stenderd ‘ceat iron flanged pipe
a8 shown on the drawings with flanges drilled to.125-pound American Stan-
dard. The design of the intake and d.ischaxge wall castings shall be sub-
Ject to the approval 'of the Contracting Officer, Three 36-inch we,ll '
castings and two 16-inch wall castings are already in place. ‘The Con=-
tractor shall furnish three 36-inch wall cestings under this contract,
A1l flanged connections shall be. provided with full-face Garlock fibreoild
“gaskets or equal. The flanged. Cont "tions sha.ll be bolted together with
‘American stendard mchine boltsi ] u&}::' ;';-heads and hexagori nutg,

A drain shall be provided. in the_ ion rline. The flexible couplings -
‘shall be Dresser Style 58 steel coup‘.inga or equal and shall have the
‘pipe stop removed. R A T .

,1, 7' [

TPlell, ACCESSO§IES. There shall ‘be furnished two complete sets
of all necessary special wrenches and tools ‘mounted in approved meta,l
cases, suiteble for wall mounting, one Loy the three 36 inch pumps a,nd
one for the 16-1nch pump. . R

TP1~15, SHOP 'I'ESTS. - a. E&.ch pump shall be au‘bjected to a.nd'
succesafully vess in the. shops of .the monufacturer, ‘hydrostatic pressure
and actual running tests. All shop tests will be witnessed by the Con-
tracting Officer or his authorized repreaentative. ‘The Contractor shall
give written notice to the Con'brac‘bing Officer at least five ﬁays pricr .
to the date on which’ any pumpmg unit will be: read,v for- teatq :

b. "The hydrostat‘lc teat pressure Shall be - not. lens than
two and one-half times the shut-off head:of the pump, as shown by the
charscteristic curve, The running tests shall be made with the unit
driven by the manufacturer 8 test motor. S C

Ce The testa shall be conducteﬂ. .*m accordance with the
test code of “the Eyd.raullc Instl‘bute 5 .and shall show, before _acceptence
of the. units, that the pumps have chara.cteristics of head, capacity and
effic‘iency as shown by the. approved charac'bertst.ic curve submitited: by |
the Contractor. Six certified copies of the test log’ sheet and tesi‘.
curves shall be fumished, the Cmtractmg Officer,

TP1-16. FTEIID EESIB, - After installation, all pumps will be
opera.ted and tessed I fo“ & evfrisient period of time to demonstrate -
that the equipwent is in satisfacy Loy opera.ting condition and that they
weet the reguirements of -these gpecifications. The toste will be mde
to demonstrate proper balance and. mechanical performance and will
be made at. whs.tever pumping heaas a.re availe.'ble. Any altera-

‘- . _-.'"- 17 "







BART IV

7SECTION”II. GASOIJNE ENGINES (Item 3) -

TPé-l._ WDBK INCLUDED. The Contractor shall furnish in accorddnce

 with the drawinge &nd specifications, three gasoline engines suitable for
-driving the 36-inch pumps through right angle geer reduction unite. The

- ehgines shall be furnished: complets with: eilencers; exhaust piping, con-
- nectione . to exhaust, w&ter and fuel linee, and flextble couplings to the
ge&r reduction unitsr‘ R : . :

, TB2-2. GENERAL BESGRIPTION.;n ai Eaeh ehginb stiail be a four-'
«,cyale internal~combustion, heavy-&utyj aﬁationary type having not less
then 6 cylinders.in line, Fach erigine BhEll be of late design end &
current model; btandérd Wwith the whhuffictirer and shall be the product
of & reliable wanifabbtureér who chn ehow &b least § years of expérience
'in the manufbcture of engines of the type specified and for similar duty.

: bl Each engine shall be equipped with two' starting motors
Bnd Btorage battery for self-etartgng, ‘battery charging generator and all .

~ intidental ignition equipment, miscellaneous wrenches for special nuts,
ﬁ‘.a auitable detachable hand crank, and cbmplete operating equipment. %

. TTE-Bw' DESIGN.-— ai Each engine shall operate at a governed speed
7not exceedins 1200 1. p:m. when driving the: ‘pump at its rated speed ag
defined in Paragraph- TP <k c. At this speed the rating of the engine

~ -8hall.be such that when driving the gear unit and pump at any head from
.0 to 30 feet; the: horsepover, required shall not be wore than 80 percent

of that which the engine is capable of delivering with auxiliarles at-

tached and with:fuel as specified in Paragraph TP2-88 (3), as shown

- by published test curves Tor the engine which the GOntractor proposes.

- to fuPnish. 'Also when driving the géar unit and pump at any head from
30°to 38 foet, the' horsepower shown on the above curve shall not be &%~
coeded., , : .

o b. The design of the engine ahall be auch that, when de-

livering its maximum'horsepower at governed Spee&, the Bitreases 88t up
" in.the ‘Beveral parts shall not exceed safe working. ‘stresses, for the ma-
terial uséd, and shall conform to the best modern practice in “the design
~of high-grade machinery.. The design shall insure that no torsional
_m-critical speed exists w1thin the operating speed range. .

' G The detailed des’ .gn "of the enginea shall be such that
‘~‘a11 working parts shall be reaiily accessible for inspection and re-

S pair, easily duplicated, and readily. réplaced . wiﬁh each part of the .

1‘-fequ1pment properly designed and suitable for the use and eervice re-)
'quired. . T

TP2~4 CONSIRUCTIQN DETA"uD;;- a. " Thé: principsl parts of‘the-..

.'engine Bhall be aa follows.




- (2) 'I’he oylinder 100 shall be :
‘ crankcase and sha.ll be ¢ 't‘in one, ‘plece or in pair"

.Ca.lloy, a.nd. of such cond g
o skirt - Each, piston uhall be eq_uiyped. with at 1eas_




of" the gear type shal -be provided to force oil through the system prior
to starting engine A*suitable, high grade oil f11lter with safety by~

.- pass valves ehall be provided and inatalled on the engine.

(15) The carburetors ahall be of the heavy duty type:
Cequipped with chokes, gasoline filters, air filters, drip pans, and

‘:.-flame arresters.: Each: ‘engine #hall be" equipped with two englne-driven

- diaphragm type puwps for eupplying gasoline to the carburetors. Also
" each engine shall be: rovided with s hand~operated fuel pump equipped
with a spring loaded D _pase valve set %0-unload at 4 pounds per square

' ‘inch,’ .Connections’to the gasoline lines shell be made with flexible

seamless bronze hose’ §rith woven wire protection and packless couplings.

A bress gate valve shall be instelled in the gesoline feed line to each

_carburetor, Alr leakege around the pivot of the butterfly valve shell

“be eltminated to ‘provide good mixture control, . The storage tanks and

. piping will be fnrnished ‘anil 1nstalled by others, The carburetors and
piping shall conform to the requiremsnta of the Underwriters Laboratories.

(1h) Ignition ‘and. starting system. - (&) A 12-volt
battery-type dual ignition system Bhall- be cprovided, with two inde- .
pendently driven distributors, two heavy—duty ignition ‘coils, and two
spark plugse in each. cylinder, fired similtaneously. The starter push

‘_ button switch of each engine shall congist of two singleepole contacts

" in tendem so arranaed that the! battery charging ciréuit is opened before

the .engine cranking cirouit 18 ¢losed, The switch shall be epring

operated and shall olo, jﬁat rging ¢ontects in its normal

. position, A terminal ﬁ ﬂt!%/ Sjé'&{l %é%talled on the engine %o provide
”?for connecting tha battery charger on the atatiOn switchboard.

. R (b) Two. 12-volt, heavy—duty electric cranking

) mptors shail be provided for. starting each engine,” Fach cranking motor
‘shall be controlled by ' 12-volt magneﬁic Bwitch, the two switches being
actuated by a-push-button switch on the engine penelboard. The cranking

- ‘motors shall be capeble of crenking the engine at sufficlent speed to

"'insure starting when, the engine is: conneoted to the pump through the
-,‘gear-reductian ity with the. ‘puitp . caeing full of water, and with a

- " 32-degrée F. ambient engine-room tempe“ature {8ee subparagraph (¢) -

_,below). Suitable proviaidn ahall be made to prevqnt wperation of the
~ engine cranking‘motors except when thﬁ Bpark eentrol ‘lever 1s in full
- reterd position. _"‘ '
S ' (c) A 12-v¢1t atorage battery shall be provided for
saich engine. The. battery shail have sufficlent capacity to provide a
JB=nminute continuoua.cranking of complete unit at firing speed under
,H;operattng conditions with an’ ‘arbient engine-room temperature,.lubricat-

. Ing.oil tempsratur ‘battery ‘tompérature of 32 degrees Fahrenhelt

' '3*and with' the engine_direct-connected Yo the pump with 1te casing full

run vertloallyy
Selectrolate fr

"of water.

The battery 3ha11 have special plate cqnstruction for sevére or
-;<unusua1 conditions, ‘Each positive'plate shall be composed of multiple
- " insulated containérs’ filled with active materials, the containers to-
ZOnte 11y, permitting free passage of .

=3 the other, each centainer shall




.tm‘e.nt.o fp-g e ers
—acid storage batteries, C

3 (16) Thé. exhaust nanifold shall be &°c1os6= grained gray
'g;iron_pasting, Water jacketed Tor 1ts entire lenguh and prOV1ded with

: equivalent silencer
. expansion Joint: shall be ;
,fpan&iqn joint 88, manufact‘
'fTonawanda, N. Y,:“

PO (18) The coollng system for ths engine 1
ﬁopen type with water dbtatned from the oity water systemfj;

._*11y guided ex-_:=, S

..'fcooling water; temperaﬁure'qxceeds ; “the: s
" .operate, A foot-operated switch. shall Ye. provided £ when :the. e
SR being started Lo cut-out ‘the o1l preseure safety switch. EENE




o ' _ Oﬁher details of the enginoa niot specifically mentioned
shall QOLform to tﬁe*requiremants of approved standard practice applying
S to the parﬁ and eervioe intended.;= : ‘

Lo “TP2- ~5, MISCEIIANEOUS BQUIPMENT. - a.. Instrument panel. - A polished
- metal panelboard shall be installed on eaoh engine and the following
: 1nstruments and equipmont mounted theroon* ! , s

: tachometer '

~matncoil line prsseure gauge . 3
s tenporetinie | ’augo SN e
- ammoter : o o

cranking motormpueh-button switoh

1gn1tion switooes : :

‘-wHH&HHﬁ

_ R T b. Tools.f- One set of special wrenches or toola shall be
.provided and mounted in a cabinet, suitable for wall mounting

_ TP2-6, DRAWINGS. ~ The: Contractor shall furnish drawings and ape-

cifications for the proposed. engines for approval, The drawings shall

give all principal dimensions of the engine and &4ll accessories. Acces-

-:pories shall be listed on the drawings by catalog number with name of

wenufacturer, and shall be accompanied by cute .and the manufacturer's

gpecifications for. the- accessories, g1l properly numbered to agrese with
the 1ist as showm .on’ the drawings.- : :

_ TPE-T. SHOP. ASSEMBLY. - All work shall be neatly and accurately
done and shall be in accordance with the highest standards of practice
for equipment of the type to be furnished. The engine shall be accurately
aligned on the bed-plate and securely att&ched thereto. Provision shall
: be made for lifting the engine by & crane, _—

IP2-8 INSPECTION AND TESTS, - 8. Each engine unit will be in-

- ‘spected and tested in the ghop by an authorized representative of the
Contracting Offioer.- Four typewritten records of the tests, including
_caleculations, results, and graphs, shall be submitted to the Contraecting
Officer by the manufacturer, together with & sworn statement from the
person supervising the tests, - The engine shall be tested for satia~

factory operation under the following oonditions-‘

{1} The engine shall be run continuously. at a governed
apeed corresponding %0 the rated- ‘speed of the pump for 22 hours under
a sustained load equal to. the continuous horsepowor rating required by

T-'Paragraph TP2-3 a. followed by a “two-hour run at the maximum horsepower

- output of the engine. Thia test shall be continuous for a total of 2k
hours, , .

_ (2)” The valve setting and governor control -shall be
checked by means of a: tachograph, ‘with. the entire unit operating under
various loading. conditions ranging from no-load to the maximum load of
the pump reting. . - . ) , ‘




stalled 18 in &
.necessa,ry to br'ing the




- bhree right~angle ‘gear ihith for cohtinuo ‘of the power
from the horizontal g oiine engines to the* pshafts of the
36-inch pumps. Under Itew S, the Céntractor ishall furnieh one. right~-

angle gesr unit for continuous transmiseion of power: from the hori-
zontal dlesel engine to the vertical pump.’ Bhaf s ' H-inch pump,
Each unit shall be ready for connection o e engine and

_ﬁump.

. TP3-2, - TY?E AND BATING =
. type designed for transmitiing powelr from. th
through spiral bevel gears to the vertical’ puy
rating shall be in acoordance with the reoomman
 Awerican Gear Manufacturers’ Association. J
_service factor of not 1éss than 1.25 times the
the pumps under any head from zero. 0'50 feer

1tel engine shaft
The horsepowor
practloe of the
ith shall have &
qliired to drive E
gunit.ehgll
vice similay

TP3-3 HOUSING. Tho housing of the ‘ge
compact deaign, with a ,‘be.&o made of cloﬁe-‘
of the housing shall be of glose-grgined ces
plate. The deaign of‘the honsing shall be.
supported in the base seotion, and. the oove
aisturbing the. bearings, geers, oy,
. machine- finished, oil-tight, and du
shall be provided that will permit
examination and adjuatmsnt of the parts. D3
for 1lifting the unit. The anchor Polt holed s
saie bolt ¢lrcle. and equall y spaoed.

.. TP3:h, GEARS, - The spiral bevel gears shall be of - the preoision

generated, curved- tooth type, made of alloy steolfand ho&tftreatod end

. lapped.- The gesrs shall be designed to give: “ratio and |
transmit the power without undue strain. Ge pinions shall be é-
adequately supported between hearings, and 8 taounte that they will "

" be iniprecise alignmont at all timoa. o : :

."

b - : :
oall be drilled all on th5~

TP3~5. SHAFIS.- The Eh&f‘hs Eha.ll 'be

shafts shall be supported 1n anti»frict;on :
thrust type, widely ppaoed. A thruat boarin
bearing type shall be idcorporated which wil
the rotating parts, Thé bearings shal

the dhty regquired of th
adJJustment for the pump
.vortioal shaft shall ba

Tho coupling
allow engine and

he ‘self-'con'ta-maa




. r':"',gprdvided 'to ‘drain ,the o c
| ing, of th

-‘fa.ctory perating.condition , 1 X
) Any alterations necessa,ryr; ‘oo 'pring the' zes; -undt
. be t




~pump.. The engine shall be furnished gomplete with silencer,. exhaust

. shall be as, followa. "Datails ot specifically henbioned - shall‘cdnform

bmém, ENGINE I‘bem6) 5

B :sm .

TPh Lo WORK?INCINDED. The Gentracterfahall furnish aecording to
the ‘drawings and specificatione, cne diesel . engine to drive the 16~inch

lines, connections’ torwater, fuel: and exhaust lines, and flexible coupl
. ing to the gear reduction unit.-‘u.“-j-,  ¢\. AT S

TBhe2. . GENERAL DESCRIPTIGN. . ~ Tha . engine shall be a aolid tndection
. -full diesel engine having nob. less than' four: cylinders in line. The
engine shall be oflate- design and g ourrent ‘model,. ‘standard swithi ths
manufacturer, and shall ‘be the . product: of a voliable manufactuggr who.
can show at least 5 years of experiénce in ‘thé menufacture of: enginaa of
the type specified and for gimilar duty. . The engine ahall be similar o

. and squal to the General Mbtors' Series 71.‘;,,,

Tk 5. RATING DRSIGN, = The engine shall operate at a gpvernad
- #peed not exceeding 1200 R.P. M. when driving the pump at ite rated speed”
. a8 defined in Paragraph TP1-k, ‘gpéed "the rating of the engine.
shall be guch that, when driving th eat unit .end. pump at. any head from.
0 tc 30 feet, the horsepdwer requirud ‘#hall not: ‘be ‘more “than 70 per cent:,
of that which the engine 1s capable‘of delivering with all auxiliariea L
attached and with fuel a8 epeciﬁea m Paragraph 'I'Plb-"{. '

TPl TETATLED: cox«smucnom.,é-l 'I'he principal parta: of the

to the requirements cf standar& practice applying to the parta and the -
gervice intended L Sl

B - . The oylinder block shall be caat in one piece of alloy
iron. Airtlght inspection plates Bhall be’ provided for easy acceaa to. .
- the parts for inspection and cleantng. 3-- = clon. SR

The oylinder haaé shall be“ ast 1n one piece of the
sane material aa the oylinder. block. Th@“he ”hgll ‘be machined to. .
acourate dinensions o 1nsure'proper elﬁarance volume and to- gi_ g -
. -proper balance of pressures betweer a1l the” oylinders.; The: cylinder it
.head shall be deslgnad to carry the fuel spray nozzles and exhauat,3[{3f”
valves, ! SO

o R 1Y The - gylinder 11ners shall be of the removable, dry :
- . type conatructed of" alloy gteel. ground and honed_to a pmooth surf“ce on
.,_the 1nside. The angularity of the;intakafports shell-be such & y




'ﬁéénjﬁﬁefiétors : Rotors, bearinga, and gears “ehail
ging ell ribbed for str ngth and
- ubri.cation. .

'ba.c-ked, d1es6l babbitt or lead-bronzé-lined. The main and. connecting
- xod 'bea.rings 8hall be drilled f‘or preasure feed lubrioation. ' :




Within this range of 11m1+s W1thqut
snali nv nfaln 5 ner cent soeed re

0. The. exhaust system shall b_'des1gned to. prevent bac
_pressure ‘ard Lo reduoe exhaust n01se te A mindmum. Exhaust gases Shel
be swept from the cyllnder by scavenglng % admltted through faxed -
ports in the cylinder liners.’ Scavenglng alr snall be preoompressed _
to not less than 5 pounds per square inch.. The éxhaust manifold:. shail
‘e’ close~prained cagy dron 3rov1ded with sumtable flange connectlons _
having straight pipe: thread for the oxhaust: ﬁipe. A-Tlexibley: Water-w
cooled bronze exhaugt connection shall be provided as shown on the .
drawmngs, and shall be 51m11ar and. ecual to that nanufactured by the
Paoklhss Metal roducts of Lonr Island Clty New Ybrk. ;::H-*

o. The exnaust 51lencer for tHs engnne shall be s1m11ar and -
equgl Lo the Maxim model MU-2 83 menufacturéd by. the Maxin~§ilencer. Go.,
V'qartf rdy Conn._and shall be mede of corrOS*cn—res1stinp metal. e

P. The cooling system for 4‘he enwlne shall be of\the open R
type with Water g.tainad from the cltv Water sygtem, o A tenparature ‘7
rewulatlng valve shall' be 1nstalled in: Water intake Yo tegu
late the flow of cooling water throuwh “the englne. “The" regulator ‘shall.
be similar and equal to. that manufactured by the Fulton Sylphon €o..A
sultable gate valve shall be imstalled in the line ahead of the regu-'"‘
“lator. There shall be furnished a. safety deV1ce of -approved type ar=. .
ranged to automatlcally stop the englne in. case of’ failure of: the. 1ubr1~
cating «ystem or in case of excessive: temperature of" the cooling Water.
Provision shall be made to cut out ‘the: .01l pregsure safety ‘device: wheti:
startlng the engine, - The temuerature ‘of the . coollng water as it leaves
the eng’®w shall not exceed 130 degrees F. and shall be not less than-
175 degraﬂs F. : . ‘

Q. ““The starting svstem shall cOnSlﬁt of & 12-volt storage
battery and oné 1e-voit heavy duty electrie. cranklng ‘motor :operated by -
8 push-button switch located on the 1nstrumenb 28nel.. WA terminal block
'shall be installed or the eligine to provide for-: connectlng ‘the battery
charging leads from the- Vet ery charwerif"the pumping ‘atetiod- switohs
soprd. - The starting. Oush-outton sw1tch shall econgist of - e slngle-pols
contacts in tandem so arranged that the battery chgrging clrcuit s -
opened béfore the ohgine crenking 01r0u1t 48 closeds . The. switoh. shall
be spring operated and: $hall close: the- battery charvlng contaots 1n its
normal position. :

» (1) The electric cranking_mo
heavy- duty type: oontrolled.iw-a 1Z=volt magne
startinw push=button switch on the instrumen i
-shall " be. canablé of cranklnv the . englne a‘
startlnw w1th the englne connected 0. the
unit
am019nt anzine~xroom temperature. ek

(P) The stormie batbery.s
_to.provide a 3-minutE GORTIAYOUS 018




EachjpositiQe'plate 8linll ‘he.
‘g £illed with active materials,
"tally--op diagonally, per~

"TPu-s. MSCEILANEOUS EQUIPME_M. - e;_.. Inétfuméﬁt”ﬁanei.‘.--A" polished

oranking motor push button switéh
temyerature,gauge - cooling water

£ories.. Accessories
with name of manu—

Tph-'r. :mspmcmon AND: TEST

:'F‘fénd tested in” ‘the' shop by

"Officer. Four- typewritten cd@iés of. the. redord of. hé tests, including
' krvatidns, calculaticns, reeulta ang graphs snal; be submitted to the
4 , cer by the manufacturer, togethﬂr with a sworn statement




graph TPk -3 followed by a two-hour run. at the maximum.horsepower outp“t
of the engine. This test shall be continuous for a’ total of lh hours,

(2) The Governor shall be checked by means of & tacho-
graph with the entire wnit operating under varxpus loading conditians A
ranging from no load to maximum load of the pump rating. el

. (3) ALl tests shall.be vade using Diegel fuel oil com-
forming to A,S5.7.M. Desi gnation 1 .D having en Octane Number rating of :
50 min. and & Diesel number of 45 min. _

(4) Exhauat temperatures shall be cheokad by means of o
a pyromﬁter while operating under the load conditions given in Paragraph S
TP1-k b, Temperatures shall be taken after not less than cne hour of L
continuous running under both condaticns.

‘ (5) GompressiOn pressures shall be - checked by means”
of an indicator before and after running tests, any wide variation in. o
compression pressures shall be rectified and running tesat shall be re-run "
according to subparagraph (1) above, . , -

(6) Immsdiately after running teats for the engine,”
the Conuwacting Officer or his representative will require the engine .
to be opened for inspectian. . : .

k. Fiela teste and trials ehall be made after installation
under the supervision of &nd as directed by the Contracting Officer._-Any
alterations necesmary to bring the éngines up to the reguirewents of the -
grecifications shall be made hy tho Gontractor at a0 gdditionsal expense '
to the Government.

¢. The. oost of ali testing shall be borne by the- Gontractor,,ﬁ
except for the Government's representatives; and fuels and lubricants -
used during fleld tests, and shall be included in the oontraot price for
the 1ltem, el - . e :

: TP4 -8, PAINTING. -'The provisions of Paragraph TPl-lT [ shall :
apply. After cleaning and priming, the engine shall bLe given two
coats of wachinery enamel, similar and equal to KbmrLuBtral "Dado Gray- :

205" as menufactured by the Sherwin-WilL axs Company. \

ot F




